INTRODUCTION
============

The need for supplemental iron consumption during pregnancy has been well established. Because anemia in pregnancy is associated with increased rates of maternal and infant perinatal mortality, premature delivery, low birth weight, and other adverse outcomes \[[@b1-kjfm-17-0141]\], the United States Preventive Services Task Force has recommended daily intake of iron supplements by pregnant women whose blood work shows a hemoglobin concentration ≥100 g/L \[[@b2-kjfm-17-0141]\]. According to a World Health Organization (WHO) report \[[@b3-kjfm-17-0141]\], the global prevalence of anemia among pregnant women is 55.9% \[[@b4-kjfm-17-0141]\]. A WHO report was also used to examine the prevalence of anemia in Iran in 2002 and he prevalence of anemia in children under six years of age was found to be 35%, 40% in pregnant women, and 33% in non-pregnant women \[[@b4-kjfm-17-0141]\].

Two studies carried out in Tehran, Iran's capital city, in 2002 and 2003 reported the prevalence of anemia among pregnant women as 14.9% and 8.6%, respectively \[[@b5-kjfm-17-0141]\]. The incidence of anemia ranging from 5% to 19.9% in a given population is considered to be a mild general health problem, and it is considered to be a moderate health problem if the incidence ranges from 20% to 39.9%. If the prevalence of anemia is more than 40%, this is considered a serious health concern \[[@b6-kjfm-17-0141]\]. Iron deficiency anemia has a harmful effect on mother and fetus, and it can increase rates of spontaneous abortion, early delivery, low birth weight, and fetal mortality \[[@b7-kjfm-17-0141]\]. Establishing a suitable model for behavior change is a priority for having an effective and effective intervention. The theory that has been chosen in this study to improve the use of iron supplementations in pregnant women is the theory of planned behavior that has been used in many studies, including healthy behaviors training, family planning, breast cancer, multivitamin use \[[@b8-kjfm-17-0141]\]. The theory of planned behavior was developed by Martin Fishbein and Icek Ajzen, and it is categorized by the following \[[@b9-kjfm-17-0141],[@b10-kjfm-17-0141]\]: (1) attitude: a positive or negative evaluation of behavior that is based on behavioral beliefs and an assessment of behavior outcomes and attitudes toward behavior; (2) subjective norms: an evaluation based on the assumption that individuals are subjected to different social influences such as that from parents, a spouse, religious leaders, and so on; (3) behavioral intention: the decision and the will of the individual to behave in a particular manner; and (4) behavior: an individuals observable response in a given situation with respect to a given target.

The purpose of this study was to investigate the effect of education based on the theory of planned behavior in order to improve the use of iron supplementations and prevention of iron deficiency anemia among pregnant women referred to Neyshabur urban health centers \[[@b11-kjfm-17-0141]\].

METHODS
=======

An experimental design was employed to create a study of pregnant women from Neyshabur, Iran, between March 2015 and 2017. At the time of the study, there were 57 healthcare centers in the Neyshabur. Twelve of the centers were randomly selected as places to recruit participants. The women were randomly assigned to either the intervention group or the control group.

The criteria for participants included women between the ages of 18--49 years who were receiving midwifery services at local health centers, married and living with a spouse, and pregnancy at a gestational age of 16 weeks. Exclusion criteria included lack of willingness to participate in the educational sessions and a transfer to a different health care center.

Ethical approval for this study was gained from the research ethics committee at Tehran University of Medical Sciences (approval no., IR.TUMS.REC.1394.760) in 2015. Before enrolment, an informed consent was obtained from all of the participants.

1. Sample Size
--------------

The sample size was calculated using the formula for an experimental survey \[[@b12-kjfm-17-0141]\]. With a margin of error=0.05 and 10%, an expected power of 90%, Z=1.28. The mean standard deviation (SD) in the intervention group (39.92±4.22) and in the control group (36.26±4.77) was calculated for a sample of 80 women in each of the two groups. Participants were pregnant women visitors to Neyshabur healthcare centers.
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2. Data Collection
------------------

The data collection tool was a questionnaire consisting of the following categories: demographic information (13 items), knowledge (21 items), and questions covering the theory of planned behavior, including attitude (12 items), subjective norms (eight items), instructive behavior control (six items), behavioral intention (three items), and behavior (three items). For the 21 knowledge questions, the minimum knowledge score was zero and the maximum score was 21. The values of the alpha coefficient were 0.84 and 0.90, respectively. The attitude category included 12 questions with a response scale of opt-out (score 1) to highly agree (score 5). The value of the alpha coefficient was 0.85 and reliability was 0.97. The subjective norm questions were measured with a 5-point scale of 1 (disagree very much) to 5 (agree very much). The alpha coefficient was 0.71 and reliability was 0.96. The control of perceived behavior was measured with a 5-point scale from 1 (very likely) to 5 (very low probability), which had an alpha of 0.79 and a margin of 0.95. Behavioral intention included a response scale with five options which ranged from very much opposite (score 1) to highly agree (score 5). The alpha coefficient was 0.80 and the reliability was 0.93. The behavior questions were answered with a response scale ranging from highly opposed (score 1) to highly agreeable (score 5). The alpha coefficient was 0.85 and the reliability was 0.93.

The questionnaires were completed by the participants before the training presentation. Serum ferritin levels were also measured and recorded. Then, the participants were rated based on the score for each of the educational categories and according to the demographic variables. They were chosen and divided into an intervention group (n=80) and a control group (n=80) by random allocation. The intervention group was exposed to four educational sessions of 75 minutes each, conducted in Neyshabur health centers in June 2017.

3. Intervention
---------------

The educational sessions for the intervention group were conducted by a health education expert. The control group received educational pamphlets. At 6 months post-intervention, follow-up questionnaires were administered to the intervention and control groups a second time. The details of the educational sessions are explained in [Table 1](#t1-kjfm-17-0141){ref-type="table"}.

4. Statistical Analysis
-----------------------

Data were analyzed using the IBM SPSS software ver. 22.0 (IBM Corp., Armonk, NY, USA), the Wilcoxon and Mann-Whitney non-parametric statistical tests, an independent t-test, and a chi-square test (significance level P\<0.05).

RESULTS
=======

The chi-square test did not show any significant difference between the participants in the intervention and control groups in terms of education and occupations. The mean and standard deviation of marriage was 21.15±4.36 years in the intervention group and 21.18±5.47 in the control group. Independent test results showed that there were no significant differences between the intervention and control groups regarding the mean age and marriage age, and the two groups were homogeneous. Independent tests also showed no significant difference between marriage variables, number of children, age of oldest and youngest child, and income in both the intervention and control groups ([Table 2](#t2-kjfm-17-0141){ref-type="table"}).

Based on the independent test results, there was a statistically significant difference between the mean scores of knowledge, perceived behavioral control, behavioral intention categories and iron use between the intervention group and the control group on the post-intervention questionnaires (P\<0.05). However, in the case of the subjective norms variable, the t-test showed no significant difference between the scores pre- and post- intervention for the intervention group. The paired t-test for the intervention group showed a significant difference between mean serum ferritin levels just before and 3 months after the intervention ([Table 3](#t3-kjfm-17-0141){ref-type="table"}).

DISCUSSION
==========

The results of this study showed that through education based on the theory of planned behavior, which emphasizes the main psychological factors of behavioral change, it is possible to increase the iron supplement intake for pregnant women. Accordingly, when women get adequate knowledge about the effects of iron supplementation and are presented with a positive attitude toward such supplementation, they will be determined to use iron supplementation.

Evaluation of the impact of the education intervention on participants' knowledge indicated an overall improvement in iron supplementation scores. In some studies, training has been effective in raising awareness as well as reducing the severity of iron deficiency anemia \[[@b13-kjfm-17-0141],[@b14-kjfm-17-0141]\]. In others, there was little or no knowledge of the effect from education \[[@b15-kjfm-17-0141],[@b16-kjfm-17-0141]\]. In the current study, the changes in attitude scores showed an increase from the elementary to the advanced stages. The increase in attitude scores has been confirmed by Mashoofi et al. \[[@b17-kjfm-17-0141]\] Mohebi et al. \[[@b18-kjfm-17-0141]\] showed that educational intervention has a positive effect on increasing the knowledge, attitude, and practices of female students regarding iron deficiency and the anemia that results from it.

Another finding of this study, is the significance of the mean scores of the attitude category pre- and post-intervention. Based on the PRECEDE-PROCEED model, education has been shown to be effective in improving the attitude of mothers about iron deficiency anemia \[[@b19-kjfm-17-0141]\]. However, education did not produce any statistically significant changes in the subjective norms scores of the intervention group. These results are consistent with the studies of Ahmadi et al. \[[@b20-kjfm-17-0141]\] Pawlak et al. \[[@b21-kjfm-17-0141]\] has shown that subjective norms have the most predictive power among the categories. Ahmadi et al. \[[@b20-kjfm-17-0141]\] found in their own study that the mean scores of the subjective norm of their case group decreased significantly after an educational intervention, which is consistent with the findings of this study. Changes in the perceived behavioral control scores also had an increasing trend \[[@b17-kjfm-17-0141]\]. According to this, if pregnant women feel that environmental factors such as facilities and barriers are under their control, they will increase their consumption of the iron supplement \[[@b21-kjfm-17-0141]\]. Associations with social support groups may also provide positive effects and promote the consumption of iron supplements. Friends and spouses played an important role in the subjective norms category. Similar studies have also found this to be the case \[[@b22-kjfm-17-0141],[@b23-kjfm-17-0141]\]. The educational intervention had no meaningful statistical effect on the score of subjective norms for the intervention group. These results are also consistent with the studies of Conner et al. \[[@b24-kjfm-17-0141]\] Thus, it may be necessary to spend more time in training to increase the score of subjective norms. In present study, intention was significantly.

Increased consumption of iron supplements plays an important role in the prevention of maternal and infant morbidity, and the results of this study showed that this supplement intake increased after training. Additionally, there was a significant difference between the amount of iron supplements taken by women before and after training. This shows the importance of the role of education in promoting the intake of iron supplements by pregnant women \[[@b25-kjfm-17-0141]\]. In this study, training on the level of ferritin has been effective, which has led to a decrease in iron deficiency. Similarly, in a study of PRECEDE-based training, anemia was reduced in children aged 1 to 5 years old \[[@b19-kjfm-17-0141]\]. Therefore, it is suggested that based on the results of the current study, the use of iron supplementation training should be examined and compared with other health education and health promotion theories.

The findings of this research should also be provided to health planners to help prevent the occurrence of complications due to iron deficiency anemia through the implementation of educational programs. Also, the midwives who have a significant caseload of women in hospitals and health centers should use the results of this research to inform their health education and counseling activities as well.

No potential conflict of interest relevant to this article was reported.

Our thanks are extended to all pregnant women.

###### 

Educational intervention based on theory of planned behavior

  Sessions                                                                                                                                                                                                                                                                            Educational content                                                                                                                                                                                                                                                                  Method of training
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ------------------------------------------
  First                                                                                                                                                                                                                                                                               Discussed the benefits of iron supplementation.                                                                                                                                                                                                                                      Lecture--group discussion--role playing.
  Discussion and exchange of ideas to determine positive opinions and attitudes of individuals to indirectly provide positive motivation to talk to their spouses, develop new attitudes, and change any negative attitudes toward sex during pregnancy.                              Readings: the booklet includes information about the side effects and benefits of taking iron supplements.                                                                                                                                                                           
  Two educational leaflets which include information on iron deficiency and its effect on the fetus.                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
  Second                                                                                                                                                                                                                                                                              Discussed the effect of iron supplementation on the fetus, the side effects and benefits of iron supplementation during pregnancy, the best time for pregnant women to take iron supplements, and proper nutrition and the use of three types of foods to prevent iron deficiency.   
  Discussion (30 min) with women on intercourse were followed by an hour- long discussion about common beliefs and misconceptions regarding iron supplementation to help reduce misconceptions and to prepare the ground for attitude and changes in beliefs about supplementation.                                                                                                                                                                                                                                                                                        
  Third and fourth                                                                                                                                                                                                                                                                    Discussion on the effect of taking iron supplements on the fetal development, and the effects of iron deficiency on the fetus and the mother. What factors interfere with iron absorption?                                                                                           
  What is the best way and the best time to take iron supplements? Which foods and other factors help with the body's absorption of? How can the negative effects of poverty on iron supplementation be prevented? Does high iron intake have side effects?                                                                                                                                                                                                                                                                                                                

###### 

Mean age, weight, height, and body mass index in two groups of education and control before education

  Variable                Control               Education             P-value
  ----------------------- --------------------- --------------------- ---------
  Age (y)                 10.77±26.35           10.53±25.75           0.802
  Marriage age (y)        5.47±22.18            4.56±22.15            0.984
  Marriage duration (y)   4.60±4.17             1.72±3.60             0.881
  No. of children         1.61±1.60             1.60±1.40             0.941
  Income status (rials)   8,965,000±2,521,850   8,865,000±2,521,850   0.551

Values are presented as mean±standard deviation.

###### 

The comparison of the average of studied variables in groups of education and control, before and after intervention

  Variable                       Control group   Education group   Test                                                      
  ------------------------------ --------------- ----------------- ------------- ------- ------------- ------------- ------- -------
  Knowledge                      0.090           3.08±16.72        3.19±16.47    0.001   18.55±1.89    16.25±2.92    0.002   3.49
  Attitude                       0.620           15.98±22.80       6.46±21.70    0.020   15.34±29.35   5.92±23.32    0.020   2.17
  Subjective norms               0.930           8.84±18.97        9.35±19.12    0.270   11.54±19.12   11.77±16.02   0.924   0.06
  Perceived behavioral control   0.904           17.00±9.00        19.00±19.00   0.001   6.00±24.00    20.50±17.50   0.001   1.45
  Intention                      0.960           2.17±3.17         2.44±3.15     0.029   1.87±4.10     2.42±3.05     0.010   2.020
  Behavior                       0.061           2.65±3.00         2.67±2.75     0.013   3.25±5.45     0.42±2.25     0.002   3.20
  Serum ferritin levels          0.804           0.54±10.60        0.57±11.61    0.01    1.01±13.61    0.93±11.56    0.010   1.30

Values are presented as mean±standard deviation.
